To a tetrahydrofuran solution of 1-bromo-3,4-difluorobenzene (1.93 g, 10.0 mmol) was added 3-bromo-2-methyl-5-thienylboronic acid (2.50 g, 11.3 mmol) [13] in the presence of Pd(PPh 3 ) 4 (0.3 g) and Na 2 CO 3 (6.4 g, 60 mmol) in 20 ml H 2 O. After refluxing for 15 h, the product, 3-bromo-2-methyl-5-(3,4-difluorophenyl)thiophene (1.94 g, 6.73 mmol), was collected and dried (yield 67.3%). This compound (0.67 g, 2.3 mmol) was reacted with 1-(2-cyano-1,5-dimethyl-4-pyrrol-1-yl)-3,3,4,4,5,5-hexafluorocyclopent-1-ene (0.66 g, 2.30 mmol) [14] and with nbutyl lithium 2.5 M in hexane (0.92 ml, 2.30 mmol) at 195K under a nitrogen atmosphere. After an hour, the reaction was quenched by addition of water. The solid product was purified by column chromatography on silica with petroleum ether as the eluent to give the title compound (0.55 g, 1.10 mmol) in 47.8% yield. Elemental Analysis calcd. for C 23 H 14 F 8 N 2 S: C, 54.98; H, 2.81%; found: C 55.02, H 2.95%.
Source of material
To a tetrahydrofuran solution of 1-bromo-3,4-difluorobenzene (1.93 g, 10.0 mmol) was added 3-bromo-2-methyl-5-thienylboronic acid (2.50 g, 11.3 mmol) [13] in the presence of Pd(PPh 3 ) 4 (0.3 g) and Na 2 CO 3 (6.4 g, 60 mmol) in 20 ml H 2 O. After refluxing for 15 h, the product, 3-bromo-2-methyl-5-(3,4-difluorophenyl)thiophene (1.94 g, 6.73 mmol), was collected and dried (yield 67.3%). This compound (0.67 g, 2.3 mmol) was reacted with 1-(2-cyano-1,5-dimethyl-4-pyrrol-1-yl)-3,3,4,4,5,5-hexafluorocyclopent-1-ene (0.66 g, 2.30 mmol) [14] and with nbutyl lithium 2.5 M in hexane (0.92 ml, 2.30 mmol) at 195K under a nitrogen atmosphere. After an hour, the reaction was quenched by addition of water. The solid product was purified by column chromatography on silica with petroleum ether as the eluent to give the title compound (0.55 g, 1.10 mmol) in 47.8% yield. Elemental Analysis calcd. for C 23 H 14 F 8 N 2 S: C, 54.98; H, 2.81%; found: C 55.02, H 2.95%.
Experimental details
All H atoms were placed in calculated positions with C-H = 0.93 Å for aromatic and 0.96 Å for CH 3 groups. They were included in the refinement in the riding model approximation with isotropic displacement parameters set equal to 1.2U eq (C) and 1.5U eq (C) of the carrier atom for the aromatic and methyl H atoms, respectively. The F atoms attached to the C atoms in cyclopentene ring are disordered over two positions. The occupancy factor of the two positions were refined using an overall isotropic thermal parameter and by restraining the sum of the occupancy to remain equal to 1.0. The ratio between the two occupancies was found to be 0.5/0.5. The C-F distances were restrained using SADI (SHELXL-97 [15] ) instructions and similar U ij restraints as well as rigid bond restraints were used in the final refinement cycles.
Discussion
Photochromism of organic compounds is defined as a reversible transformation induced by different light between two isomeric states with different molecular absorption bands [1] [2] [3] . The first published observation of what is known today as photochromism dates back to 1867, when Fritzsche found that an orange-coloured solution of tetracene tends to bleach in the day light, regenerating its color in the dark [4] . During the past decades, researching into photochromism has received a powerful impulse, more and more achievements on synthesis and studying its properties in the new families of organic photochromic molecules have been published [5] [6] [7] , because of their widespread potential application in photonic devices [8, 9] . Among the photochromic compounds, diarylethene derivatives are the most promising candidates for potential application to optical memory media and optical switches for their thermal stability and fatigue resistance. Hence, the synthesis of diarylethene derivatives and investigation of their structural features are of interest. The title compound, C 23 H 14 F 8 N 2 S, is a new asymmetrical hybrid photochromic diarylethene derivative. The molecule adopts a photo-active antiparallel conformation. The molecular structure exhibited in the solid state is shown in the figure. In the cyclopentene ring, the thiophene and pyrryl rings are linked by the C8=C12 double bond 1.347(3) Å, which is shorter than the other single bond (such as C8-C9, 1.500(4) Å and C12-C13, 1.469(4) Å. The two methyl groups are located on different sides of the central cyclopentene ring and this configuration is crucial to allow the compound to exhibit photochromic and photoinduced properties [10] . This geometry allows the breaking of the central hexafluorocyclopentene C=C double bond to form a new C-C single bond to (9) 0.28174 (7) 0.01842 (7) 
